-INTRODUCTION
Solid state electrolytes are promising materials to use in batteries, fuel cells oxygen probes and sensors, oxygen pumps etc. The stabilized zirconias and bismuthsesquioxides are good materials for the last three applications because they can have a relatively high conductivity at low temperatures. The advantages and disadvantages in the properties and the preparation of both types of materials will be briefly discussed now. The stabilized zirconias have a very low dissociation pressure (< 1Oa Pa at 1000 K) and can be used upto high temperatures (> 1500 K). The conductivity is relatively low at temperature smaller than 900 K and the sintering temperature of pure stabilized zirconias is larger than 2000 K. Additives such as SiOz, Al201 and Ti(X are necessary to decrease the sintering temperature I-'. In these cases the densification occurs by a liquid phase mechanism, but the sintering tf3?IperZitUrt? still is at least 1700 K. After sintering a second phase is present on the grain boundaries.
This second phase has isolating properties and sometimes a relatively large electronic component in the conductivity is present. The isolating properties of the second phase decrease the total value of the conductivity of the specimens and an electronic component in the conductivity can have a negative effect on for instance the response time of oxygen sensors'. Table II . The calcinated powders were ground in isopropanol and isostatically pressed at about 400 MPa. For samples with less than 6 at% Bi201 two firing and grinding procedures were carried out in order to achieve sufficient reactivity. The samples were sintered in air during 16-70 hours at 1100 K for Bi20J-rich specimens and at 1350 K for Bi20J-poor specimens (see Table I ). From the sintered samples discs and cylindrical rods were made which were annealed at 1100-1250 K during one hour and cooled down slowly. The total amount of AkOl and SiOl impurities in the samples varied between 0.03 and 0.10 wt% depending on the details of the experimental procedures. The present phases in the samples were indentified After sintering a second phase was still present but the amount of this second phase was diminished and in the ZrOZ-Y203-Bi203 system the structure was different for calcined and sintered specimens. This is shown in Table 2 together with other results of the sintering procedure. Except sample 8 all the materials sinter to densities near 95% at 1350 K. The ceramic microstructure of samples 12 and 13 are shown in Fig. 3 and Fig. 4 and are typical examples for these types of materials. The main phase shown in Fig. 3 has an average grain size of 3.2 pm. The second phase is located on the grain boundaries of the matrix phase. For sample 13 an average grain size of 3.8clm is measured however with a relatively large standard deviation.
A further analysis suggests that in this case we have a binodal grain size distribution with the smaller grains on the grain boundaries of the larger grains. The large and the small grains have the same composition and are not to be identified as two distinct phases. The overall BLOl-content, determined after sintering with X-ray fluorescence and EDAX-analyses. appeared to be 3 + 1 at% in the samples 8. 12, 13 and 16. The second phase on the grain boundaries as shown in Fig. 3 contains twice as ! some data concerning the conductivity as of the values is given. If the conductivity in 5s is compared with the highest values given rature then it appears the BilOJ-Er203 system lighest oxygen ion conductivity known. Furthe conductivity in the ZrOl samples contaiis about half a decade lower (Fig. 51 than st values given in the literature for the and ZrOXaO systems at the maximum in uctivity-composition curves at the same temThe reason for this difference is firstly that 2O3 ratio of our samples deviates from that mples with a optimal conductivity. Secondly it n which composition has the highest value of :tivity in this ternary system. It was not the #f this investigation to study that problem. lowering of the conduction is possible bemonoclinic second phase possess insulating One sample (I 1, see Fig. 2 ) has no second :r sintering and indeed has the highest ionic ty. An electronic component in the total con-5 small because all ion transference numbers n Table 2 , are within the standard deviation for this method (3-5%) equal to One.
Annealing procedures were carried out at 1220 K and 1576 K during 100-500 hours., The effect of this procedure on the value of the conductivity in the Zr&Y& Bi,O, system is smaller than 10°/oi relative although weigth losses up to 4% (2 at % BiO,.,) occur at the
